Background Salivary gland tumours constitute about 3-4 % of all head and neck neoplasms. Approximately 80 % originate in the parotid gland and they are rarely present in the submandibular gland. Basal cell adenoma is a benign epithelial salivary gland tumour that appears to have unique histologic characteristics. The diagnosis of this entity must be established by histological study. Case report The literature revealed only four reported cases of basal cell adenoma of submandibular salivary gland. This article presents a rarely occurring basal cell adenoma as a fifth reported case in submandibular salivary gland in a 23 year old female. Discussion A rare case of basal cell adenoma of submandibular salivary gland is reported with clinical features, diagnosis, histopathological features and treatment modalities. When there is involvement of submandibular gland with a tumour the histopathological confirmation is mandatory instead of relying on FNAC and it must be differentiated from pleomorphic adenoma, adenoid cystic carcinoma, adenocarcinoma due to its prognostic implications.
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Conclusion Entities like basal cell adenoma can only be established by histopathological examination after excisional biopsy. The treatment done also affects the ultimate prognosis. As such the surgeon has to make his clinical decision based on many factors like history, clinical examination, histopathological examinations, radiological examination and immunohistochemistry study. No single criteria should be relied upon. We recommend to carry out genetic pattern study in a person with basal cell adenoma to rule out pathogenesis and establish a correct diagnosis of it for better understanding and prognosis.
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Background
Salivary gland tumours constitute a very small number of head and neck neoplasms out of which 80 % occur in the parotid gland whereas they can rarely be found in the submandibular gland [1] .
Basal cell adenoma is an uncommon type of monomorphic adenoma with unique histologic characteristics and constitutes 1-2 % of all salivary gland neoplasms. In 1967, Kleinsasser and Klein introduced the term ''basal cell adenoma'' to describe a benign epithelial salivary gland tumour comprising of uniform-appearing basaloid cells arranged in solid, trabecular, tubular, and membranous patterns but that lacked the myxoid and chondroid mesenchymal-like components of a pleomorphic adenoma. Batsakis reported the first case of basal cell adenoma in American Literature in 1972 [2] .
The commonest site for basal cell adenoma is parotid gland with an incidence of 73.1 %. It may occur to involve other sites as upper lip, buccal mucosa, lower lip, palate and nasal septum [3] . It presents as a firm, mobile slowgrowing mass usually in patients of 60 years of age or more.
The glandular tumours of maxillofacial region such as pleomorphic adenoma and adenoid cystic carcinoma are considered for its differential diagnosis which have varied prognosis and require specific approaches for their treatment. Hence, it becomes mandatory to consider its proper diagnosis and treatment. Thorough search of literature revealed only four cases of basal cell adenoma of submandibular gland till date. This article reports the fifth case of basal cell adenoma of submandibular salivary gland in a 23 year old female.
Case Report
A 23 year old female patient reported with a chief complaint of painless swelling in the right submandibular region since 7 months.
The extra-oral examination revealed a well-defined ovoid, solitary swelling in the right submandibular region measuring approximately 3 cm in diameter. It was normal skin coloured, non-tender and moderately firm in consistency (Fig. 1) . The swelling moved on deglutition without any pulsations. The digital orthopantomograph revealed no bony destruction in that region. With suspected diagnosis of right submandibular tumour, a contrast cervicofacial computerised tomography (CT) was performed, considering both bone and soft tissue windows. CT scan showed evidence of a well defined smooth rounded isodense mild to moderately enhancing solid lesion noted at the anterior end of right submandibular gland. There was no evidence of calcification, cysts or necrosis within the nodule (Fig. 2) . No signs of mandibular erosion or invasion of other adjacent structures were evident. Due to its radiological features it was suggestive of exophytic submandibular gland neoplasm-adenoma (Fig. 3) . Before reporting to us, the patient had undergone a preliminary FNAC procedure at another centre and that report was suggestive of (salivary neoplasm) adenoid cystic carcinoma. Taking into consideration patients age, clinical and radiological findings which did not resemble to be adenoid cystic carcinoma and if so, before proceeding for any radical surgery a second thought was given and FNAC was repeated which gave very different diagnosis from the first one as benign pleomorphic adenoma. So, the decision for surgical treatment was taken considering patients age, history, clinical examination, radiological findings and histopathological reports. In this regard the patient was explained accordingly and the surgery was planned to have total excision and removal of mass along with affected submandibular salivary gland.
The surgical excision of the mass and submandibular gland was done under general anaesthesia. The excised mass appeared to be well encapsulated (Figs. 2, 4) . Keeping previous reports in mind the excised specimen was sent for histopathological diagnosis and immunohistochemistry to have more detailed and accurate histopathological diagnosis. The histopathological report was indicative of basal cell adenoma of submandibular salivary gland. The H & E stained section showed small cuboidal epithelial cells arranged in strands and ducts with eosinophilic coagulum within ducts. The strands are surrounded by hyalinised connective tissue. The stromal connective tissue showed numerous small blood capillaries and few haemorrhagic areas. The capsule appeared intact (Figs. 5, 6, 7) . Immunohistochemistry examination showed positivity to S-100 protein. Follow up was done for 2 years 6 months so as to be aware about any changes as the first diagnosis was adenoid cystic carcinoma and there is no sign of recurrence. 
Discussion
Basal cell adenoma is a neoplasm of a uniform population of basaloid epithelial cells classified as monomorphic adenoma. Batsakis suggested that the intercalated duct or reserve cell is the histogenetic source of the basal cell adenoma and occur primarily in the major salivary glands. It is predominantly found in the parotid gland and minor salivary glands of the upper lip being the second commonest site. Thorough search of literature revealed only four reported cases of basal cell adenoma of submandibular salivary gland and this particular case becomes distinctly unique as being the fifth case.
Clinically, basal cell adenoma presents as a slowgrowing, asymptomatic and freely movable firm swelling that may be cystic and compressible making it indistinguishable from mixed tumour. These encapsulated tumours do not exceed 3 cm in diameter and are superficially located in the glandular body with a brownish appearance. An unusual feature of this case was that the age of patient was 23 years, in contrast to reported age of occurrence-57.7 years-and correlated to its female predilection [4, 5] .
The diagnosis of this entity must be established by the histological study. Adenoma is a benign epithelial tumor in which the cells are derived from glandular epithelium [5] . Basal cell adenoma, as defined by WHO, is a distinctive benign neoplasm composed of basaloid cells organized with a prominent basal cell layer and distinct basement membrane-like structure and no myxochondroid stromal component as seen in pleomorphic adenomas. The basal cells in basal cell adenoma are fairly uniform and regular with two morphological forms. One is a small cell with scanty cytoplasm and round deeply basophilic nucleus. The other cell is large with eosinophilic cytoplasm and an ovoid pale staining nucleus. A basal membrane-like structure rounds these tumoral nests, separating them from the surrounding connective tissue [6] .
Basal cell adenoma of the salivary glands closely resembles basal cell lesions of the skin. It can show a variety of histologic patterns: tubular, trabecular, cribriform, solid, and membranous [7] . In this case the histological pattern was trabecular-tubular type.
Generally, biopsy is accepted as the most accurate method to obtain the diagnosis, although some authors advocate for fine needle aspiration cytology (FNAC) if physical access to the tumor is available [8] . Cytopathological diagnosis is accurate in over 90-95 % of patients in experienced hands. If histopathological type can be determined preoperatively, this information may be used to determine extent of surgical procedure (with or without neck dissection) [9] . But according to some authors, the primary role of FNAC is only as a diagnostic tool that aids in the evaluation of a salivary gland mass and not a histological procedure on which operative decisions can be based. [10] In our case, the FNAC was done twice with two different diagnosis as adenoid cystic carcinoma and pleomorphic adenoma respectively which makes us to strongly state that this procedure should not be diagnostic preoperatively. We determined our surgical procedure taking into considerations a number of factors as patients age, clinical examination, radiological examination and histopathological reports.
The CT showed evidence of a well-defined smooth rounded isodense mild to moderately enhancing solid lesion at the anterior end of right submandibular gland. There was no evidence of calcification/cysts, necrosis within nodule. No signs of mandibular erosion or invasion of other adjacent structures were seen. In the present case the tumour appeared as well demarcated smooth, solid right submandibular lesion which was suggestive of exophytic submandibular gland neoplasm: adenoma.
Very few immunohistochemistry markers are available for differentiation of tumours. Data suggests that epithelial and glandular origin can be confirmed by immunohistochemistry. In trabecular and ductal subtypes, the cells show intensive S-100 staining which may be due to presence of myoepithelial cells or according to some as a marker of neoplastic cells of BCA, independent of their lineage [8] . The excised specimen was sent for immunohistochemistry to have more detailed and accurate histopathological diagnosis. In our case also, there was positivity to S-100 protein.
For most sporadic basal cell adenomas, the pathogenesis is unclear. Cytogenetic alterations have been only rarely characterized in non-membranous basal cell adenomas, with a trisomy 8 and chromosome 13 alterations being the major abnormalities described [11] . With regards to membranous basal cell adenomas, alterations at the CYLD1 gene locus at chromosome 16q12-13 are seen in both sporadic and familial/syndromic cases, suggesting that this alteration is vital to this subtype's pathogenesis [12] . CYLD1 is a deubiquitinating enzyme whose loss of activity correlates with activation of the NF-kB pathway, hinting at a mechanism of tumorigenesis [13] and suggests that it should be imperative to carry out genetic study of the patient of basal cell adenoma to rule out pathogenesis for proper conclusion.
Basal cell adenomas are amenable to conservative resection such as local excision or superficial removal of the gland, whereas the membranous subtype requires complete resection of the entire gland. The recurrence rate for the solid and trabecular-tubular variants is almost nonexistent. This contrasts with the high recurrence rate (24 %) of the membranous type, which is perhaps a result of the multicentricity of this lesion. Although exceedingly rare, malignant transformation is more common in the membranous type than in the other types [14] . In this case the histological pattern was tubular-trabecular type and there was no recurrence on 2 year follow up.
The differential diagnosis is adenoid cystic carcinoma, basal cell adenocarcinoma, and pleomorphic adenoma. Basal cell adenomas may have a myxoid or hyaline stroma, and rarely a myoepithelial-rich cellular stroma [15] . However, in contrast to pleomorphic adenoma, the stroma, regardless of cellularity, is distinct from the basaloid proliferation, with no intermingling. Mitoses are rare to absent, as is necrosis, and there is no infiltration of surrounding tissue or perineural invasion, which distinguishes basal cell adenomas from their malignant counterparts, basal cell adenocarcinomas [16] (Fig. 7) .
The differential diagnosis with these entities has prognostic implications. Also the surgical treatment differs based on preoperative and intraoperative diagnosis. The general guidelines for treatment of basal cell adenoma, adenocarcinoma and adenoid cystic carcinoma are local excision of mass or submandibular gland, level I neck dissection and supraomohyoid neck dissection/comprehensive neck dissection plus postoperative radiotherapy respectively [9] and should be based on continued histopathological diagnosis and immunohistochemistry studies.
Conclusion
The occurrence of basal cell adenoma in submandibular gland is rare and this is the fifth reported case. Entities like basal cell adenoma can only be established by histopathological examination after excisional biopsy. In this case the differential diagnosis of basal cell adenoma was pleomorphic adenoma and adenoid cystic carcinoma so there were prognostic implications. The treatment done also affects the ultimate prognosis. As such the surgeon has to make his clinical decision based on many factors like history, clinical examination, histopathological examinations, radiological examination and immunohistochemistry study. Though we are assisted by many diagnostic aids like FNAC, CT scan etc. no diagnostic method is conclusive. No single criteria should be relied upon. We strongly recommend to carry out genetic pattern study in a person with basal cell adenoma to rule out pathogenesis and establish a correct diagnosis of it for better understanding and prognosis.
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